So more work is needed to find the appropriate conditions for the formation of a H SDW.
All possible SDW states of Cr alloys are produced by the nearly perfect nesting 19,101 of electron and hole Fermi surfaces which are roughly octahedral in shape. The hole Fermi surface is slightly larger than the electron Fermi surface. Consequently, the nesting wavevectors Q* = (G'/2)(1 f S) differ from G/2, where G = 4n/a is the smallest reciprocal lattice vector for a bcc lattice with constant a . But to acheive the lowest overall free energy 1111, the ordering wavevectors of the SDW Q; = (G/2)(1 f St) lie slightly closer to G / 2 than the nesting wavevectors with 0 5 6' < S.
If the Bloch wavefunctions are approximated by delta functions at every lattice site and Q' is taken along the 2 axis, then I and H SDW's may be written as
where a, is a constant, 7ii is the polarization of the I SDVV, 8 is an arbitrary phase, and g ( T ) is thecorder parameter. At low temperatures in bulk Cr [2] , cx,g(O) = 0 . 6~~. For an I SDPV, the distance between nodes is 1/6' NIL'S. For a H SDW, this is the distance for a n twist. Keep in mind that a H SDW can be smoothy generated from a C SDW by simply twisting one end. But an I SDW cannot be smoothly transformed into a C SDW.
By doping pure Cr with NIn or Fe, both 6 and 6' are diminished. Above some critical impurity concentration, which depends on temperature, 6' -+ 0 and the SDW becomes commensurate. In this limit, Eqs.(l) and (2) reduce to C SDW's with the same amplitude P I .
The energy mismatch between the electron and hole Fermi surfaces is given by zo =
n b v~/ f i u ,
where V F is the Fermi velocity. We also introduce the N6el temperature TG M SO rneV of a perfectly nested alloy with b = 0 and zo = 0. For pure Cr, zo M 5T;. If the Fermi surfaces are modeled as octagons, then the change in the bulk SDW free energies below TN may be evaluated within the random-phase approximation [11, 13] and are denoted by AF1(g16',T,zo) and AFH (g,S',T,zo) . When S' = 0 both free energies reduce to the free energy of a C SDW.
Adding the coupling energy at the two interfaces to the free energy of a Cr spacer with thickness L = ( N -l)u/2, we obtain the free energy of an Fe/Cr trilayer per cross sectional area a2:
This assumes the SDW to be rigid, with the same amplitude and wavevector throughout the spacer. To determine the lowest-energy configuration, we minimize this free energy with respect to g, S', and 6 for both the I and H phases. It is straightforward to show that the energies E1 and EH only depend on the single dimensionless coupling constant
SF~/(V/N)~~./TI~, where peh is the density-of-states of the nested Fermi surfaces.
Since the interfacial coupling is linear in the SDW amplitude, it always induces some SDW ordering within the spacer and the paramagnetic phase is never stable.
For any nonzero y, the interfacial coupling applies a torque which transforms a C SDW into a H SDW. In the H phase, the angle between neighboring Fe and Cr moments approaches 180 degrees for large y or high temperatures, when the interfacial coupling dominates over the spacer's free energy. As y + 0, the H SDVV evolves into a C SDW with moments rotated 90 degrees away from the Fe moments.
Since the C SDVV is unstable for y > 0, the phase boundary plotted in Fig.2 for N 00 separates the H and I SDW phases. The dashed curve in Fig.: 
